Treatment of FMboIogk^i. Conditions Characterised by lawmsed II, « I. I ,eve! 

I his hiv^Dtion relates to die treatment of pathomgical coodhions characterized 
hy an increased IL- 1 level and to the use ofdiaeterem and. rhem in such treatment 
I he invention also relates- to the tmatmem: of pathological conditions in which 
aiDaramatory cytokines, such as bnedeafciml CI L- 1 ) and/or tumor necrosis factor 
(THF-a) are present and to the use of diaeerein and rhein in their treatmeno Mora 
particularly too invention relates to the use of diaeerein and rhein compounds, which 
are relauvely non-toxic, eliective by oral ingestion and can be taken for long periods 
of time in the dosage reqnirod without side e fleets, in the treatment of the aforesaid 
conditions 

The invention speciileany resides hi •& method for treatnieat of pathological 
conditions characterised hy an increased 1L~1 aod/or THFar level, sneh as rheumatoid 
arthritis, psoriatic arthritis, Wegeneradisease > granulom gnosis, asthma, pulmonary 
emphysema, Pageds disease, osteoporosis, bone metastases, fa:drOonai : y- obroB^a and 
aiherosdemsk, by itdmiriiatcring an aft active amount of diaeerein or them The 
invention also comprehends the treatment of certain conditions or disorders associated 
with the process o f formation and development of the various types of blood cells and 
other iorrned elements by the hemopoietic assises such aa myeloma and myeloid 
Scukenna. 

The pathological conditions contemphucd herein as benefiting from treatment 
with diaeerein or rhein broadly encompass the inflammatory and aatoirnrnune 
diseaaea. 

hi an earlier filed application, SN 09/663 528. filed September I S, 2000, 
assigned to the same entity as the instant application, a method tor treating 
osieoarthritia using diaeerein as the active agent alone or in combination with a 
nonsteroidal .antlml1amm:at^ry drag (NS AID), has been disclosed Spec? Ik ally, that 
applicnuon disclosed that although the cause of osteoarthritis is essentadly unknown, 
it is likely that both die initiation and progression of the disease involve mechanical as 
well as biological events, resulting in the progressi ve degradation of the cartilage 
maim associated .with variable degrees of osteophytosis, subchondral bone solerosis 
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and synovia! tissue alleradoo The osteoarthritis atteeta all compa?iMt§ of t he joint 
racfedtng bone, muscles, tendons, dhtoos capsule, synovial membrane and anicidar 
eartd&g&. The cartiiage deatraehon. is believed to arise .tram, an ioibalaoee between 
c h o n d roc y te - coo tro ; I ed anabohc and eatabohe processes. Chondrocytes as well as 
synoviocytes maintain cartilage hoomostasis and are activated to merease degradation 
of the cartilage matrix by inlMmmatory eytobmes. such as httedeukfrol (IL-l) and 
tumor mcmm$. ftetot-o (TNPo*) which are released from the. macro phages. 
Chondrocytes from osteoarthritis pauenis have a greater number of it- 1 receptors 
than eel I a from healthy indivklaaSa, 



The pending application was. as already noted, directed to the medaxl of 
treatmg osteoarthrhis with diaeerem, an aothraqumooe having moderate 
anoin flamn iatrsry and analgesic activity, of the Ibrnmla 1 




The inventors, in tfee course of their work wdh diaeereio and osteoarthritis, 
also lb laid that the mecharh^m of action of diacerem differs from thai of other dregs 
used for the treatment of osteoarthritis, sneh aa AIDs or corticosteroids, Dkcerein, 
and more spec ifi call y 'its active diaeetyl-d^nvahvo rhcin, is an £L-t. inhibitor, The 
inventors demonstrated this an several studies in vino arid with animal models of 
osteoarthritis. The hvvenmrs found $hm neither diaeerem nor them inhibit 
prostaahmdin biosynthesis', m fact no inhibitory affect was detected on the 
nfiosphoiipasa, cyeiooaygen&se or iipooxygena.se pathways 11ns tnnoae mechanism 
of action of diaeerein was thought, to explain, at least in part, its efficacy in the 
symptomatic troatnieot of osteoarihriii^. Furthermore, the absence of inhibition of 
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prostaglandin inosynthesia was believed to explain the excel lent gastric safety oroide 
of dkeereu^ during o^teosnlmtk treatment. 

The adn uni;matron of di aeerem or mein in the treatment of osteoarthritis 
deri ved fern, the unique mechanism of action of diaeereuy wherein diacerein not only 
acied on the ^wnptoms of the disease, indriemg the shon^erm benefit for the patient 
of treating the pain and bmeuonal bnpainneni but In addition targeted the underlying 
pathologies, rebuking m a long-term henebeial effect, SpeeblcaHy, using the 
prescribed treatment protocol, it was found that diacerein had. a significant effect on 
cartilage degradation and namely possessed activity lor limiting the degradation of 
cartilage, and theref ore for treating the course of the disease and hs -symptoms 

Tim $igjailicau;^e. of the mechanism of action of diacerein as an inhibitor of IL- 
1 in eocueebon with cartilage hroaieoarthmia suggested to the inventors the invention 
herein, namely the use of dhicereiu and rhein in the treatment of iuflammatory and 
automnnene diseases including, without hnulaOoru chrome hean failure, psoriatic 
arthritis, Wegener's disease, granidomatosis, endomeirioals, asthma, Pagef s disease, 
osteoporosis, bone metastasis, fndmenarydil^ and henmtopoiede 

disorders saeh as myeloma and myeloid leukemia. 

The cytokines and iynrpbokiues mediate the complex interactions involved in 
humoral md cellular immune responses, and participate in inflammation and . local 
regalatory function, a notable example bem.g the pyrogenie action of XL-k which Is 
mediated by the formation of prostaglandins. Several of the cytokines also appear to 
play an essential rote in orchestrating the in Oannnatory process, especiahy interleukln 
1 (lb- 1 ) and tumor oeorosia taetor (TNFf Both BU! and TMF are derived from 
mononuclear ceils and macrophages (as wed aa other cell, types) and induce 
expression of numemns genes to promote: the ayn thesis of a variety of pro terns that 
eomribiue io rnflamruatory events. IL-l and TNF are considered principal mediators 
of hioiogical responses to bacteria! hpopolysaceharidea (endotoxins) and many other 
infectious sbrnufo ILbl and TNF appear to work in concert with each other and with 
growth factors (aueh as the gran:u.ioeytcnBaerophage colony simulating feeior, CM- 
CSF) and other cytokines, such as and related chemotaetic cytokine b 



(cheniokinesh which can pmmote neattx>pd: infiltration and acttvauora 

II,-! comprises two distinct polypeptides (It-la. ami. lL4p) that bind to the 
same receptor and produce similar biological responses. PUssma 1L-! lewis are 
increased hi paiierjt^ with certain Inffamrnatory mx>eess-es (e,g.> active rheutnatoid 
arthritis). I L-1 can bind two types of receptors, an SO - kDa IL -1 receptor type ! sod a 
08-kDa 1L- 1 scepter type 2>. which are preterit on different types of celte, 

I NF, originally termed :: cachecthr because ofhs ability in prod ace a wasting 
syndnnne. h comprised of t wo closely rela ted proteins; mature TNF (TNF ) arid 
iyrnphotoxin (TNPpX- both of which are recognized by the same ceh surface receptor. 
There are two types of TNF receptors. ; a ?5--kDa type I and a S5-kDa type 2 receptor 
fbr TNF, 

lt~! and TNF produce many of the same promt! aotomatory responses, which 
include induction of fever, sleep, and anorex ia; mobihaaiion and activation of 
polymorphonuclear leafcocytes; induction of eyelooKygenase and iipooxygenase 
enzymes; increase in adhesion molecule .expression; activation of Bwellsa T cells and 
natural kilter cell; and .stimulation of jnwiaction of other cytokines. Other aetions of 
theae agents likely contribute to toe fibrosis; and tissue degeneration of the chrome 
proltierative phase of inflaniniation, stimulation of fibroblast proliferation, induction 
of eohagonaso, and activation of transcription factors, such &a NFkB and AP-L 

The NSAIDa are efficacious in providing symptomatic, relief to sobjeet-s being 
treated for mOamnuuorv and antoioin^one discaaea of the type set out above, bet all 
available agents are associated with sometimes severe toxicity These agents have 
been highly nmM for treatment of acute, self - ilmited mfhonnaaory conditions, 
Mowever, then ability to modify disease progression in choanic rnOamrnaiory setting* 
ia not well documented and remains an area of eontinui ng eo rnxo versy. 

Advances in undemanding the psthobkdogy of the inflammatory pro cess has 
suggested several novel approaches for development of drugs to block this process, 
fhese inelade; (I) cytokine inhibitors (2) inhibitors of eeb adhesion molecules, (3) 
phosphoiipa^e inhibitors, (4) inhibitors of hpooxygenase and leukotriene receptors, 
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(S) inform ^p<xi:fk4W:ribitor^ of eyek:<oxygenase, and now: (6) diaeerein. 

Prior toi be rustarn im-errhora diaesrd.o and rheu: were not niihzed to modify 
the. produclio^: or action of ?< pro:m;B^mmatory • • cytokine such as XL-1 TNF, and 

ofher$ v 

An. objective of the invention was to -provide a method of trestmem. including 
the miministeiion of dlaeerein or rheki to patients sirffering from the inflammatory 
and aiyioitmnurie dbe-Mes, in which inflanimatory cyu>ki&es mch as inicrte&M&4 (IX- 
1 ) and tumor necrosis factor a (TNF -a) arc present to an increased degree, as a mmlx 
of which aduruusttahou thei r di sease woidd be limited, interrupted, enter into 
rend ssion or be cured. 

The over- or continued production of !'L-I and TNF leads to debilitation of 
nonnal hoat llrncUons, The reduction of IL-l ami TNF synthesis or its effects is a 
major objective of the invention, namely to -provide a therapy for the many diseases in 
which dns coi^diiion exists. Th© ag ems for reducing the synthesis and/or for 
antagonizing I he effects of IL-! and TNF proposed herein are dkeereln and mem. The 
ability of these agents to block the effects of the cytokines 'has reduced the severity of 
the. diseases in. which an elevated prodaehon of cytokines (II ,-1 and TNF) arc present, 
particularly inibanmatory or autoimmune diseases, and where the cytokine production 
is tfom neopkistic and leukemic ccHs. 

In accordance with the invention, it was found that the administration of 
thacerein lias air inluhimry offer on D. - ! and TNP-a levels in subject having 
pathologiea) conditions in which the levels oOI-i and TNFm are abnormally 
elevated or increased. 

Pathological conditions characterised by an ahnonnaJly increased !L4 and/or 
TNF-a levels include: 

i yabnornia! T and B lymphocyte activation, nemrophiba, neutrophil tisane 
infiltratiore as well as increased lynrphokine gene and receptor eapressi on; 



the m yel opmh femive syndroms; leukerniasa lymphoma myeloma md 

others, 

2} endothelial cell ac t i v an ore 

the pathology of the miemoheuktiori: tlirombo^is, &th^$£ietx>si$ HortoiVs 
arteritis and others. 

3) eosinophil dearanubikau 

the hyperinaoane reactions allergy, asthma ask! others, 

4) mended impression of adhe$ioremolecuks; 
[aleoladle eirrhoeis dimnie hepatitis B] 

5) eyekK>xygen&se gene expression: 
rheumatoid arthnds 

6} syot hesi s of eollagenases and co Oagene; 

the hereditary. congsreital m4 acquired diseases of collagen. 

7} osteoblast acti vation: 

the diseases of the skelotoo: osteoporosis, Pagefs, oeleoarthrnis and others, 

8) inflammatory ho we; disease; 
Crohn's disease, 

9) hematopoietic disorders; 

myeloma and myelokl lenkenha and otters 

10) acute respiratory syndrome: 

asthrna, pulmonary emphysema and others. 

The treatment method of the In vention is ad vantageously used in treating 
diseases sneh m rheumatoid arthritis, juvenile rheumatOKi arthrio$ >: chronic heart, 
feaioro, psorkde arthritis, psoriasis, ostooarthrdis Wegener^ disease, graaulonmiosis. 
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endonKnrtosis, bone metastases. asthma. Pagefs 

disease, oMe : oporos:i^, myeloma and myeloid leukemia. It lias, been found that the 
administrauon ofefifeetive amounts; of dlaeerein is abb to redoee signs and symptorne 
of those conditions and, most algunieaniha delay slnietyraS and other tissue damage 
and abuormaliues in patterns and Inhibit tte progression or course of the dbe&xe 

Diacereiu tmd. rhein are known cornpotuate and can be prepared by the 
processes described in UJ Patent Nos. 6 : 05?,46l and 5,948,924, and these patents are 
incorporated herein m tbenrentuety by reference for the purpose of providing 
preferred methods of producing cHacerehn 

The diacerdn aa produced by those processes can be ft.ai.bor pari fled to yield a 
product of die highest pharmaeendcai usable purity osing the process described m 
US. Patent No. 5, 756,712, and therefore thk patent is Incorporated herein in its 
entirety by rcterenee kuo thk doemneuu 

As a general guide to required daily doses, the dosage otdkcerein used is 
between about 25 mg and about 500 mg, depending on various ihomm such as the 
type of disease, the patiends state and the hke and is not dependent on body weight of 
the pa he at, ;n least in adults. 

It is not convenient to use diaeerein in aqueous sohnnue because it may not be 
sufficiently stab lean water. Diacereiu is virtually resoluble in water and in alcohol 
this lack of solubility having to be taken into eonsideradou in its administration. 
Freterabiy the diaeerem or rhem is adnaniea-red orady in the conventional solid tent 
dosage form. 

The solid pharmaceutical composition may be in a pharmaceutical dosage 
tbmn which may desirably contain between 10 mg and 300 nig, preferably between 
25 mg and lOCkmg, of the draeerem or rhein. The phsmtaeeaiieal dosage term may 
eonvemenily be a tablet or pill or a eapsule. Such. compositions are prepared by 
conventional techniques, web known in die pharm.aeeuti.eai art as reported e.g. ; in 
Remington a Phamuuteuficai Science, 18th Ed., 1990. 



The plHrrm^eeueai eomposuion may contain tlUera or exeipiemsa for example 
lactose, mannitoi sucrose, calcium sulphate, eakram phosphate and iiikrocrysfeiife^ 
ceduloae; bindery fer example trag&eanth, acacia, stare it and nietbybeltuiose; 
disimegmntB, for example com starch rf alginie acid; or iuferiemts. for example 
stearic &cid. and atearatea aM talc, Capsate are o fcn of hard gelatin, 

A particularly preferred pharmaceutie&J composition Ibr oral admmisiranon is 
described in.O.,$., Patent Ho. 5,952,313, TMs : composition comprises the diacereim a. 
liquid support, oil. a suspension agent, a homogenizing agent, a aurfketant, and one or 
mare pharmaeeuticalJy acceptable expedients or supports. These composition are 
advantageously lllied in to soft or bard capsules, containing, for example, between 
about. 20 mg and ah mil 200 mg, preferably 50 mg of aehve principle per unit 

Another preferred p h arm a e e at i e al co mpo si i I or? for oral admim miration is 

described in. IcS, patent application 09/! 253 U f issued m U.S. Pat, No. , This 

composition is made by eomkm^katim^ or the rbern or diaoereln with, sodium fauryl 
$al!ute> the eonueronized. pmduct in turn being form a Sated in various coiwenbonat 
application ibrma. 

lire entirety of the disc I enures of these bsat two parents are incorporated l^erein 
by reference. 



